DTL Circuits 
Summary 



SERIES 15830, SERIES 15930 
DTL INTEGRATED CIRCUITS 



DTL 
SMALL-SCALE INTEGRATION (SSI) 



Function 
GATES WITH 6-kn PULL-UP RESISTORS 



Operating Temperature 
Ranges 
-55'C to 1 25°C 0°C to 75°C 



Packages* 
Dual-ln- 
Line Flat 



Expandable Dual 4-lnputNAND Gates 


. . . . SN15930 


SN 15830 




N 


U 


Quadruple2-lnputN AND Gates 


. . . . SN15946 


SN 15846 




N 


U 


TripleS-lnputN AND Gates 


. . . . SN15962 


SN 15862 




N 


u 


Dual 5-1 nput NAN D Gates 


. . . . SN151900 


SN151800 




N 


u 


Expandable 8-1 nputN AND Gates 


. . . . SN 151902 


SN 151802 




N 


u 


10-lnputNAND Gates 


. . . . SN151904 


SN151804 




N 


u 


Quadruple 2-1 nput AND Gates 


. . . . SN151906 


SN151806 




N 


U 


Quadruple 2-1 nput OR Gatefrv 


. . . . SN151908 


SN151808 




N 


u 


Quadruple 2-lnput NOR Gates 


. . . . SN151910 


SN151810 




N 


u 




. . . . SN151912 


SN151812 




N 


u 






GATES WITH 2-kn PULL-UP RESISTORS 


Quadruple 2-lnputNAND Gates 


SN 15949 


SN 15849 




N 


u 


Expandable Dual 4-lnputNAND Gates 


. . . . SN15961 


SN 15861 




N 


u 


Triple 3-lnputNAND Gates 


. . . . SN15963 


SN 16863 




N 


u 


Dual 5-1 nput N AND Gates 


. . . . SN151901 


SN151801 




N 


u 


Expandable 8-lnputNAND Gates 


. . . . SN151903 


SN151803 




N 


u 


10-lnputNAND Gates 


. . . . SN151905 


SN 151805 




N 


u 


Quadruple 2-lnput AND Gates 


. , . . SN151907 


SN151807 




N 


u 


Quadruple 2-lnpgt OR Gates 


. . . . SN151909 


SN151809 




N 


u 


Quadruple 2-lnput NOR Gates 


. . . . SN151911 


SN151811 




N 


u 




Expandable Dual 4-lnputNAND Buffer Gates 


. . . . SN 15932 


SN 15832 


J 


N 


u 


Expandable Dual 4-lnputNAND Power Gates 


. . . . SN15944 


SN 15844 


J 


N 


u 


Quadruple 2-lnputNAND Buffer Gates 


. . . . SN15957 


SN 15857 


J 


N 


u 


Quadruple 2-lnputNAND Power Gates 


. . . . SN15958 


SN 15858 


J 


N 


u 


HEX INVERTERS 


6-kn Pull-Up Resistors 


. . . . SN15934 


SN 15834 


J 


N 


u 


Expandable (Open-Base) or Translator Inputs 


. . . . SN 15935 


SN 15835 


J 


N 


u 


6-kn PuH-Up Resistors 


. . . . SN15936 


SN 15836 


J 


N 


u 


2-kn Pull-Up Resistors 


. . . . SN15937 


SN 15837 


J 


N 


u 


Open-Collector Outputs 


. . . . SN15938 


SN 15838 


J 


N 


u 






Dual 4-1 nput Expanders 


. . . . SN 15933 


SN 15833 


J 


N 


u 1 






Gated J-K/R-S (6-kn Pull-Up Resistors) 


. . . . SN 15931 


SN 15831 




N 


u 


Gated J-K/R-S(6-kn Pull-Up Resistors) 


. . . . SN 15945 


SN 15845 




N 


u 


Gated J-K/R-S (2-kn Pull-Up Resistors) 


. . . . SN15948 


SN 15848 




N 


u 


Pulse-Triggered Binary (Active Pull-Up) 


. . . . SN 15950 


SN 15850 




N 


u 


DualJ-K, Individual Clocks and Presets (6-ka Pull-Up Resistors) .... 


. . . . SN 159093 


SN 158093 




N 


u 


Dual J-K, Individual Clocks and Presets (2-kn Pull-Up Resistors) .... 


. . . . SN159094 


SN 158094 




N 


u 


DualJ-K, Common Clocks arid Clears (2-kn Pull-Up Resistors) 


. . . . SN159097 


SN 158097 




N 


u 


DualJ-K, Common Clocks and Clears (6-kn Pull-Up Resistors) ._. . . . . 


. . . . SN 159099 


SN 158099 




N 


u 


MONOSTABLE MULTIVIBRATORS 


Gated, Negative-Edge-Triggered 


SN 15951 


SN 15851 


1 J 


1 ^ 


1 u 1 


•For outline drawings of all packages, see Section 1. 

-SEE ORDERING INSTRUCTIONS PAGE 1-1- 
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SERIES 15830, SERIES 15930 
DTL INTEGRATED CIRCUITS 



SN 1 5830, SN 15832, 
SN1 5844, SN1 5861, 
SN 1 5930, SN 15932, 
SN 1 5944, SN 15961 




SN15831,SN15845, 

SN15848, SN15931, 

SN 1 5945, SN 15948, 

(See Truth Tables 1 and 2) 




SN 1 5833, SN 15933 




SN 1 5834, SN 15934 



h 

6 

T 


i 

1 



SN 1 5835, SN 15836, 
SN 1 5837, SN 15838, 
SN 1 5935, SN 15936, 
SN 1 5937, SN 15938 




TRUTH TABLE 1 
R-S MODE 





tn 


tn+1 




SI 


S2 CI 


C2 


Q 




L 


X L 


X 


Qn 




L 


X X 


L 


Qn 




X 


L L 


X 


Qn 




X 


L X 


L 


Qn 


HD 


L 


X H 


H 


L 




X 


L H 


H 


L 




H 


H L 


X 


H 




H 


H X 


L 


H 




H 


H H 


H 


Indeterminate 



SN15846, SN15849, 
SN 1 5946, SN 15949 




TRUTH TABLE 2 
J-K MODE 



tn 


tn+1 


SI CI 


Q 


L L 


Qn 


L H 


L 


H L 
H H 


H 
Qn 



NOTES: 1. tf, = bit time before clock pulse. 

2. tn+-] = bit time after clock pulse. 

3. H = high, L = low, X = irrelevant. 

4. For operation in the J-K mode connect 
S2 to Q and C2 to Q. 



SN 1 5850, SN 15950 
(See Truth Tables 3 and 4) 




Each RC is a 1-kfl resistor to Vqq. 
TRUTH TABLE 3 
SYNCHRONOUS 



tn 




tn+1 


PULSE INPUT 


OUTPUT 


S C PT1 


PT2 


Q Q 


H X X 


H 


Qn Qn 


X H H 


X 


Qn Qn 


L H L 


X 


H L 


L X L 


H 


H L 


H L X 


L 


L H 


X L H 


L 


L H 


L L L 


L 


Indeterminate 



SN15851,SN15951 
(See Notes A, B, and C) 




TRUTH TABLE 4 
ASYNCHRONOUS 



DIRECT 
INPUT 


OUTPUT 


SD CD 


Q Q 


H H 


Qn Qn 


L H 


L H 


H L 


H L 


L L 


H H 



5. Logical levels shown for pulse inputs PT1 and PT2 indicate 
that a transition to that level has just occured. 

6. Truth tables reflect individual conditions at the input. Either 
direct input may be used to inhibit its corresponding pulse 
input. 



NOTES: A. External tinning resistor may be connected between pins 14 and TO to control pulse width. 

B. External timing capacitor may be connected between pins 10 and 1 1 to control pulse width. 

C. Input sensitivity can be decreased by adding a capacitor from pin. 5 to ground. 
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SERIES 15830, SERIES 15930 
DTL INTEGRATED CIRCUITS 



SN 15857, SN 15858, 
SN1 5957, SN1 5958 




SN 1 5862, SN 15863, 
SN 1 5962, SN 15963 




SN151800, SN151801, 
SN151900, SN151901 




SN151802, SN151803, 
SN151902, SN151903 







-n 





SN151804, SN151805, 
SN151904, SN151905 




SN 151806, SN151807, 
SN151906, SN151907 



SN151808, SN151809, 
SN151908, SN151909 



SN151810, SN151811, 
SN15igiO, SN151911 






SN151812, 
SN151912 



ffl 



SN 1 58093, SN 158094, 

SN 159093, SN 159094 

(See Truth Table 5) 




SN 1 58097, SN 158099, 

SN159097, SN159099 

(See Truth Table 5) 




TRUTH TABLE 5 



tn 


tn+1 


J K 


Q 


L L 


Qn 


L H 


L 


H L 


H 


H H 


Qn 
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SERIES 15830, SERIES 15930 
DTL INTEGRATED CIRCUITS 
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SERIES 15830, SERIES 15930 
DTL INTEGRATED CIRCUITS 
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DTL INTEGRATED CIRCUITS 



in 
II 

o 
o 
> 





c 




3 




en 




O 










C/3 


V) 


CL 


k. 


O 


5J 



LL 5 



O 
00 
00 

in 

»^ 

w 

UJ 

111 

CO 



c 



H 














1 


















■ 










— 




~~ 


Z 


> 


> 




> 




> 


< 

E 


< 

E 




< 

E 




< 

E 


< 

E 


< 

E 


< 


< 


< 


< 

E 


< 

E 


c 


c 


Si 


in in 




CN 


^ 


in 










CO 




in cn 


ID <3- 


CC) 


r- 


in o 


o o 


in 


o 


~ 


r^ 


in 


in 


^. d 




^ 


^ 


a> 










CO 




°! d 


iri f^ 


CN 


co 


*- 


■a- CO 






CO 


CO 


r^ 


r^ 


o 








d 










CN 

j 




? ' 


1 ^ 


1 


j 


















o 
















































s 




























„ 








- 












z z 


















































(O in 








CN c:i CO 


CD CD 


CN 




























in 


in 


CO 5 




CN CN 








*" *" 


CD "" 


d 






























CN 


si 


in in 




CN 


^ 


in 










in 




in 01 


CO ■* 


CO 


r^ 


in o 


o o 


in 


o 


in 


in 


in 


Tn 


'i; d 






^ 


m 














°>. d 


iri ". 


CN 


CD 




T CD 






CO 


t 


CD 


1^ 


o 








d 










iri 

1 




? ' 


1 ^ 


1 


CN 

1 


















o 
















































00 




































^^ 












in 
















































2 2 


















































CO r^ 








CN c:i CO 


^ CO 


CN 












^^ 
















in 


in 


W 5 




CO CO 








^' 1—' 


in -a-' 


*" 




























*" 


CN 
















d 

1 
































§1 

CO 


in in 




"cn" 


^ 


in 










in 




in 05 


00 r~ 


CC3 


r^ 


in o 


O O 


in 


o 


in 


in 


in 


in 


''f. d 




^ 


^ 


O) 














°? d 


CN '^ 


CN 


CO 




CN CO 






ro 


<t 


CO 


1^ 


o 








d 










in 

1 




? ' 


1 CN 


1 


CN 

1 


















m 




CO r^ 








CN c:) 03 


<t CD 


CM 




























in 


ID 


z z 




ri CO 








T- . T-' 


iri ■*■ 


*" 




























*~ 


CM 


M 5 
















d 

1 
































CO 

in 
z z 


in in 




CN 


^ 


"in" 










CD 




in m 


CO r~ 


CO 


r^ 


in o 


O O 


in 


o 


CN 


r>. 


in 


m 


^. d 




^' 


^' 


0) 










CO 




0? d 


CN- ^ 


CN 


CO 




<N CO 






CO 


ro 


r^ 


r^ 


o 








d 










i 




9 i 


1 1^ 


1 


7 




















CD in 








CN CT> CD 


00 CO 


CN 




























in 


in 




CN CN 








^ ^' 


to "" 


'- 




























«- 


r<) 


to 5 
















d 

1 
































g i 


in in 




~ 


^ 


in 








0) 


cn 


CD 


^ CN 




CO 


"cn" 


in o 




in 


o 


CO 


CO 


CM 


in 


"=f d 




^ 


^" 


0) 








CN 




CN 


CNi i 






in 










0) 


ci 


ro 


CN 


o 








d 








1 


1 


' 


1 




7 


1 


















in 
















































Z Z 

CO g 




CO in 








CM cn CD 


CN Tt 


in 


r^ 


r^ 


CD 






















in 


in 




CN CN 








^ ^' 


*" ^' 


r-^ 


CO 


CO 


CN 






































'" 


1 


T 


T 


1 


























5 < 

oo S 


in in 




"cn" 


"^ 


in 








cn" 


"cT" 


"^ 


in CD 


■^r CO 


■^ 


"In" 


in o 


O O 


~ 


o. 


"in" 


"i^ 


"in" 


"In 


"*. d 




^' 


^' 


05 








"J 


"i-' 


1 


°1 d 




N 


1 




CN CO 






r-^ 


rsi 


CD 


r^ 


o 








d 








1 


1 




? ' 


CN CN 

1 1 


i 




















in 




















































CO r^ 








CN O) 00 


t CD 


CN 


r^ 


r- 


CO 






















in 


in 


Z Z 

(0 - 




CO CO 










iri fl-' 




r^ 


r^ 


























CM 














*" ■" 


d 

1 


1 


1 


7 


























X 

S? < 

00 S 


in in 




TT 


^ 


in 








^ 


^ 


CD 


in 0) 


CD r-v 


^ 


"cn" 


in o 


O O 


in 


o 


CD 


~ 


in 


in 


■«: d 




^ 


^" 


05 








^ 


1; 


CO 


9 d 


C^i «? 


CN 


j 




CN ro 








CO 


r^ 


r^ 


o 








d 








7 


T 


7 


? ' 


' 7 


1 




















in 
















































z z 

CO g 




CD in 








CN cn 130 


CD CD 


CN 


a> 


c:> 


in 






















in 


in 




CN r-i 










CCJ "~ 


^ 


in 


in 


in 








































d 

1 


d 

i 


d 

i 


d 

1 


























X 

oo S 


in in 




~ 


^ 


in 














S '" 


CD r- 


"in" 


"oT 


in o 


o o 


in 


"o" 


T 


oo" 


in 


in 


f. d 




^ 


^ 


0) 














q 1 


c^ <P 


m 


d 




CO t 












r^ 


o 








d 














1 




d 

1 


1 


















in 
















































i s 




CO in 








CN cn CO 


in CN 


CN 




























in 


ID 




CN (N 








r-' r-' 


d d 


*" 




























CO 


ro 


5 














" " 


d 

1 
















































in 

■u 

c 
































_ 


in 


in 










in 








in 


in 


in 




in 


in 


in 












o 


CN 


CN 










CN 












CN 






CN 


CN 














-a m 


■o in 


o 


in 


m 


° s s 


-n in 


o 


in 


m 


■D in 


"o m 


"O 


in 


-D in 


"o in 


"O 


in 


in 


in 


in 


in 


'< 


c r^ 


c r^ 




r-> 


c i-- 






r^ 


c r- 


c t^ 


c 


r^ 


c r-~ 


c r^ 


c 


t^ 


CN 


CM 


CM 


CM 
















in 
































o 


O 










o 


CN 








o 


o 


o 




o 


o 


o 




























d 
























































CD 






1- 


CO 


1- 




1- 


































1- 




3 


1- 


D 




a 


































D 




Q. 


3 


a. 




Q. 


































Ol 


Z 


o 


z 


0. 


z 


o 


z 


































Z 






2 




CO 

UJ 








h- 


(- 


co 

z 
O 
























< 
< 


O 

_j 


1- 

UJ 
CD 
m 
CC 


< 

UJ 

_i 


< 
1- 
< 


y 
o 

o 

_i 


DC 
< 

UJ 

_1 






a. 

i- 

O 


3 

0- 

1- 

3 


H 
























O 


o 


Q. 


o 


Q 


o 


a. 


o 






O 












































O 


o 


5 

z 
o 












































1- 

u 


1- 
y 

CJ 


Z 


2 










X 

< 


z 
5 








X 

< 

-I 
>° 














u 


5 
-I 
p 


5 
I 
P 










-J 
O 
> 


I 
>° 




> 

O 








> 






> 

CD 

II 


3 

o 


o 

-I 
u 




II 


It 










" 


" 




II 




II 






II 






CJ 


o 


o 




_p 


P 










O 


O 




o 










_ 






CJ 


tt 


DC 












> 


> 




> 




> 






> 






> 


u. 


U. 


K 






































"~" 


lU 








































1- 










































mJ 


X 
































-J 


I 


< 

< 


o 
> 


>° 




-1 
> 




z 
> 




X 

p 




0) 

p 




-J 






I 




O 
U 


I 

0. 


_1 
Q. 








































a. 









































11-8 



Texas Instruments 

[NCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



SERIES 15830, SERIES 15930 
DTL INTEGRATED CIRCUITS 



in 
II 

o 
o 
> 





c 




3 




vt 




O 


CO 




a. 


k. 


O 


0) 


_i 


o 


u. 


CO 


Q. 


CO 


-1 


o 


11. 


a 




c 


-J 




Q 


■M 


o 




CO 


fn 


■o 


in 


c 






C/1 


CO 


LU 








CC 


u 


LU 


0) 


M 


0) 



(- 




> 


> 


> 


< 




< 




< 


< 


^ 


< 


< 


< 

a 


< 


< 


< 


„ 


» 


z 

3 


> 


e 




e 




£ 


£ 


^ 


£ 


E 


E 


c 


c 






















^ 




































































0) < 
1 ^ 


S^. 






T >- 00 

>-■ <-■ d 












^. 




f O 


CN CN O 


CN to 


g § 


CM 


in 


03 


^ 


in 


■^ 


to C£) 


CO CO CO 


o 


















1 


[ 


1 1 


1 1 ! 


















10 
























































































2 _ 












































E 




in 


CD in 




>-. 0) r-^ 


CO CN 00 


CM 


S^ 


2i 


d 




















'^ 


in 




'J in co" 














d 

1 


d 

1 


d 

1 


1 
























X 


^ ID 






<t *- CO 












m 


r^ *- 


•3- O 


CN CN O 




o o 










in 


in 


2 S 


°s 






^ ^ d 














9 1 


CD CO 

i 1 


to to CO 

1 1 1 




CM ^ 






CO 


^ 


CD 


r^ 


S 






















T 






















lO 
























































































^ 2 




CO 


CO r- 




<- O r~ 


CO CO CO 


CM 


CM 


CM 


■;! 






^ 






" 








in 


in 


s 






00 CO 




CN* T- »- 


"~ CO oi 


*" 


*" 


*" 


CN 




















*" 


tN 














o 


o 


o 

1 


1 
























X 


■^ in 






^ ^ 00 












s 


f^ *- 




CM CN O 




o o 










in 


^ 


|l 


d ^. 






T-' ^' d 












1 


°. i 


S " 


CO CO CO 




.- CN 






CO 


^ 


CO 


^ 


o 






















1 


1 1 1 








































1 






















Lf) 




















^ 




































































i z 




CO 


00 r-- 




^ O) I^ 


CO CD to 


CM 


CM 


CM 


p 




















in 


in 


s 




d 






CN t- ^ 


*" CO CN 


'" 


*" 


*" 


CN 




















*" 


CN 












*" *" 


d 

1 


d 


d 


























X 




















P 
























s?i 


^ IT) 






^ *- CO 












^ 


r^ *" 


CN to 


CN CN O 




o o 




in 




^ 






° s 






V-' ^' d 














q 1 




CO CO CO 




^ CN 






CN 


CO 


•^ 


r^ 




o 




















T 


1 


i 1 1 


















U) 












































i 2 














































in 


to in 




^ 01 ^ 


CO CM CO 


CM 


CM 


CM 


r^ 




















in 


in 


i 




CN 






oj ^ ^ 


^ in CO 


*- 


*- 


^ 


d 




















^ 


CM 














o 


d 

1 


d 


1 
























X 

a a 

8 i 


^ Ln 






TJ- <- CO 












1^ to 


"^ CN 




CM CM CM 


CN in 




Tn" 


in 


^ 


<T 


CM 


in 


d ■». 






.^ - d 












CM CN 






00 00 q 










OC) 


CO 


to 


CN 


o 


















1 1 


7 7 




T T T 












" 






in 






















































V- O) ^ 










T^ CD 
























z z 

« - 




CO 


CO CO 




CM *- ^ 


^' *" d 


T^ 


*^ 


1-" 


in ^ 


































" 




1 


1 


T T 
























X 

m < 

0) S 


^ in 


""" 




^ ^ 00 












CD ^ 


r^ »- 


CO CN 


^ ^ t- 


CN in 


o o 


CM 


in 


CN 


CO 


in 


tn 


°5 






^ ^ d 












01 in 

to CO 

1 


9 

T 


in rsi 

7 ' 


1 ! 1 










CO 


s 


CO 




tn 






















































»- 01 r^ 


CO CD CO 








<- CD 
























Z Z 

« - 




^ 


CO CO 




CN ^' T-^ 




^ 


'^ 


*" 


CM ^ 




















^ 


CN 












■" ■" 


d 


d 

1 


d 


' T 
























X 

g < 


^ in 






^ 1- CO 












ro to 


I^ »- 


CM 00 


■a; ^ •-. 


CN in 


o o 


TT 


in 


^ 


r^ 


in 


tn 


d ^. 
o 






^ r- d 












i 


9 1 

1 


CO CM 

1 i 


CN CN CN 


















lO 




in 


CO m 




^ Ol [^ 


(D CM CO 


CM 


CM 


IN 


f^ CN 




















in 


in 


z z 




cm' 


cm' cm 




CN ^ ^ 




^ 


*" 


*" 


d "? 




















*" 




«) 1 












^ .- r- 


d 

1 


d 

1 


d 

1 


1 o 
















~ 










^ in 




1 


^ in in 














r* T- 


^ CO 


CN CM -- 


CM in 


o o 


rJ" 


"in 




"in" 


"in" 


in" 


X 

il 


d 't 






^" 01 f^ 














9 1 


CO 1 


^ r-' <-' 




CN to 






'" 


^ 


[^ 


'^ 


o 






'~ d d 
















1 


1 1 1 


















in 




in 


CD in 




T- 01 r^ 


o CD in 


CM 


CM 


CM 






















in 


in 


i 2 












'" d oi 


*" 


'- 


*- 






















to 


CO 


« 5 














d 

1 


d 


d 

1 




























in 


















in 


LD 


en 




in 


s 


s 












o 


c ^ 


in 


CN ^ 


■" in "^ 
1 CM ^ 


in ^ CN 


in ^ in 


s 


in 


s 




i s 


"Cl in 


" S ^ 


"D in 


"D in 




in 


in 


in 


in 


in 


"< 


i^ *" 






1 '^ >- 


1 "^ ■- 


! 




^ 


in " 


in ^ 


in *" 




tn '" 


in '~ 


in 


'" 










H 


1 


















LO 

1 


1 


f 




in 

i 


in 


in 


































to 


H 


H 


CO 


H 




1- 
































l- 


D 


3 


1- 


D 




3 
































D 


0- 


. Q. 


3 


Q. 




Q. 
































Q- 


Z 


O Z 


Q. 


Z 


o 


z 
































z 




CO < 


Z 




H 








1- 


1- 


























^ 




^ 


CC 






D 


D 


CO 

z 
O 






















< 


o 


< 


o 


tn 


< 






0. 

H 
D 
O 
























1- 
< 


o 

_1 


0- -1 


< 


o 


ai 


UJ 

-1 


























Q 


o 


n. cj 


a 


o 


a. 


a 






O 


1- 








































O 


O 


o 












X 




z 
























H 


H 












z 












< 






















^ 


^ 


o 
o 


Z 




z 

S 








5 
I 




> 














> 


O 

o 


O 

o 




-I 




I 






o 




O 






> 




> 






00 


tj 


o 




o 




o 






> 




> 




o 




o 




*3- 






II 


s 


s 








11 






o 




o 




o 














t_ 


o 


o 

CC 




o 




o 






> 




> 




> 




> 




>" 






> 


^ 


ji 


CC 






































1- 

Ul 

S 
< 


-I 
o 
> 




I 
o 
> 


> 


I 
> 


p 




I 
o 




o 




^ 




I 




u 
u 


-I 
I 


I 

Q- 


ir 






































< 






































0. 






1 
























— 




' ' 



??:ti-iO M USA 

Tl cannol assume any responsibility for any circuifs shown 

or represent that ttiey are free from patent infringement. 

IfXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 
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